Solvent, emulsifier and drug concentration factors in poly(D,L-lactic acid) microspheres containing hexamethylmelamine.
Biodegradable poly(D,L-lactic acid) (PLA) microspheres containing hexamethylmelamine (HMM) were developed for potential use in chemoembolization and intraperitoneal implantation. The emulsion-solvent-evaporation/extraction method was used to prepare 15 formulations with different drug/polymer ratios, solvent compositions and emulsifer concentrations in the continuous aqueous phase. A central composite experimental design was used, with five levels of the three different factors. All formulations resulted in the formation of discrete matrix microspheres containing crystalline drug. The mean particle sizes of the microsphere formulations ranged from 62-348 microm and the effect of the independent variables on microsphere size was satisfactorily predicted using response surface methodology. For theoretical drug loads of 5-40%, efficiency of entrapment ranged from 75-107% and porosities of the microspheres were between 0-6.5%. The rate of drug release from the microspheres depended on drug loading and particle size. Microspheres with 22.5% or greater theoretical drug content released drug rapidly, with almost complete release occurring in 70 h or less. Formulations with drug loading of 5% and 9.57%, however, released drug very slowly, with less than 50% released in 40 days. Release kinetics of narrow sieve cuts of microspheres with high drug load (35.4%) followed square root of time profiles.